Formulation, characterization, and evaluation of ketorolac tromethamine-loaded biodegradable microspheres.
Ketorolac tromethamine has to be given every 6 hr intramuscularly in patients for acute pain, so to avoid frequent dosing and patient inconvenience we found it to be a suitable candidate for parenteral controlled delivery by biodegradable microspheres for the present study. Ketorolac tromethamine-loaded microspheres were prepared by o/w emulsion solvent evaporation technique using different polymers: polycaprolactone, poly lactic-co-glycolic acid (PLGA 65/35), and poly lactic-co-glycolic acid (PLGA 85/15). To tailor the release profile of drug for several days, blends of PLGA 65/35 and PLGA 85/15 were prepared with polycaprolactone (PCL) in different ratios. The results revealed that microspheres made with 1:3 (PLGA65/35:PCL) blend released 97% of the drug in 5 days as compared 97% in 30 days in with pure PLGA65/35 microspheres. Microspheres made with 1:1 (PLGA65/35:PCL) and 3:1 (PLGA65/35:PCL released 98% of the drug in 30 days. In microspheres made with 1:3 (PLGA85/15:PCL), almost the entire drug was released in a week whereas in batches made with pure PLGA85/15 and 3:1 (PLGA 85/15:PCL) more than 80% of the drug was released in 60 days as compared with 96% in 60 days in 1:1 (PLGA85/15:PCL). Higher encapsulation efficiency was obtained with microspheres made with pure PLGA 65/35. These formulations were characterized for particle size analysis by Malvern mastersizer that revealed particle size in range of 12-15 micron and 12-22 micron for microspheres made with polymer blends of PLGA 65/35:PCL and PLGA85/15:PCL, respectively. In pure PLGA65/35 and PLGA85/15, particle size was 28 micron and 8 micron, respectively. Surface topography was studied by scanning electron microscopy that revealed a spherical shape of microspheres. From our study it as concluded that with careful selection of different polymers and their combinations, we can tailor the release of ketorolac tromethamine for long periods.